Calcitonin treatment is associated with less severe osteoarthritis and reduced toll-like receptor levels in a rat model.
Studies indicate that inflammation promotes progression of osteoarthritis. Cartilage damage is aggravated by the binding of toll-like receptors and endogenous ligands that release large amounts of cytokines and inflammation mediators. Calcitonin can inhibit degeneration of articular cartilage, by inhibiting activation of toll-like receptors and generation of endogenous ligands. To study the effect of calcitonin in the pathogenesis of osteoarthritis and the underlying molecular mechanism, we monitored levels of toll-like receptors during osteoarthritis progression, and after calcitonin injection. Male Sprague-Dawley rats were randomly assigned to either a surgery-only or a calcitonin-treatment group (n = 35, each). To induce osteoarthritis, the anterior cruciate ligament and the medial meniscus were cut in the right knees of both groups. Rats in the calcitonin-treatment group received a subcutaneous injection of 15 IU/kg calcitonin once every other day, starting one day post-surgery, until euthanised. Signs of osteoarthritic changes were noted. The amount of collagen II was measured by antibody staining. The amounts of MMP1 and MMP3 in cartilage were measured by use of ELISA. RNA from operated and matched control knee cartilage was extracted to determine expression levels of Col2a1, ACAN, Tlr2, Tlr3, and Tlr4. Signs of osteoarthritis were less severe in rats treated with calcitonin. In the surgery-only group, Tlr2 levels increased early after surgery and then decreased substantially by the latter stages. Tlr3 levels gradually increased and correlated with the severity of osteoarthritis. Tlr4 levels were high but fluctuated over the experimental period. Calcitonin treatment was associated with lower Tlr3 and Tlr4 levels than in the surgery-only group whereas Tlr2 expression was initially lower but increased 28 days after administration of calcitonin. Calcitonin treatment may lessen the severity of osteoarthritis in the rat model, perhaps by inhibition of Tlr expression in cartilage.